We investigated the clinical value of additional von Kossa staining in thyroid nodules with "suspicious for malignancy" on cytology. Materials and Methods: From March 2010 to November 2010, 55 patients with 55 nodules which were diagnosed as "suspicious for malignancy" on cytology and had microcalcifications on ultrasound (US) underwent surgery and made up our final study population. We evaluated the role of the von Kossa stain as a preoperative diagnostic factor for thyroid cancer using histopathology as the "gold standard". Diagnostic performances were calculated of the presence of psammoma bodies on both cytology and the von Kossa staining and of US in predicting thyroid cancers. Results: Of 55 nodules with microcalcifications on US and "suspicious for malignancy" on cytology, 53 (96.4%) were malignant and 2 (3.6%) were benign on histopathology. All pathologically benign nodules were negative on the von Kossa stain. The sensitivity, specificity, accuracy, positive predictive value (PPV), and negative predictive value (NPV) of the von Kossa stain were 28.3%, 100%, 30.9%, 100%, and 5% for diagnosis, respectively. Conclusion: Von Kossa staining can be a valuable diagnostic tool in a thyroid nodule with "suspicious for malignancy" on cytology and microcalcifications on US, objectively.
Introduction
Malignancy risk in thyroid nodules with "suspicious for malignancy" cytology has been reported to be 60-75%. 1) Lobectomy is usually recommended in these nodules as an initial surgical approach. 2) Total thyroidectomy can be performed when patients have an increased risk for malignancy such as large tumors (＞4 cm), marked atypia on biopsy, a family history of thyroid carcinoma, and a history of radiation exposure. 2) Sometimes, completion thyroidectomy is need-ed in patients who initially undergo lobectomy and are confirmed with a malignancy after surgery. 2) There are several preoperative approaches to diagnose a malignancy in a thyroid nodule with "suspicious for malignancy" cytology. [3] [4] [5] [6] Suspicious ultrasound (US) features are associated with malignancy in thyroid nodules with "suspicious for malignancy" cytology. 3, 4) If no suspicious US features are found in the thyroid nodules, a frozen section may help surgeons decide the necessary extent of surgery. 6 dules. 5) Although the above additional methods can help surgeons determine appropriate treatment approaches, there are several limitations that occur when applying these various courses of treatment to daily practice. US assessment and frozen section are dependent on the performer and the molecular test is limited by its high expense.
Microcalcifications on US are a specific feature of thyroid malignancy 7) and are associated with psammoma bodies (PBs). 8) Psammoma bodies consist of microcrystals similar to calcium phosphate apatite crystals. 8) The von Kossa staining is an exceedingly inexpensive analytic tool and can detect phosphates in the presence of acidic material without detecting the amount of calcium. 9) Therefore, the von Kossa staining can detect malignant microcalcifications associated with PBs. Until now, there have been no reports evaluating the additional role of the von Kossa staining in the diagnosis of malignancies in thyroid nodules with "suspicious for malignancy" cytology. In this study, we investigated the clinical value of additional von Kossa staining in thyroid nodules with "suspicious for malignancy" cytology.
Materials and Methods
The Institutional Review Board of Severance Hospital approved this study and required neither patient approval nor informed consent for our review of patients' images and records. However, written informed consent was obtained from all patients for US-FNA prior to each procedure as part of daily practice.
Study Population
Since 2006, our institutional registry has collected data on numerous patients including all patients with thyroid nodules who underwent US-FNAs at our institution. Using the registry, data was retrieved for patients with "suspicious for malignancy" cytologic re- 
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Cytology and Surgical Pathology
Cytology smears for each case were reviewed to assess the presence of calcifications by light micro- 
Data and Statistical Analysis
We evaluated the role of the von Kossa stain as a preoperative diagnostic factor for thyroid cancer using 
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Of 55 
Discussion
We found that all thyroid nodules with "suspicious 28.3% sensitivity. The von Kossa stain was first described as a "silver nitrate method for calcium deposits" by von Kossa, 12) and was modified afterwards. 13, 14) In the staining process, silver ions react with phosphate in the presence of acidic material and do not react with calcium. 9) Psammoma bodies are 50-70 μm round-shaped calcific concretions which are concentrically laminated. 15) They have been thought to arise from thickening of the base lamina of the vascular stalk of neoplastic Some limitations might be an issue in this study.
First, this is a retrospective study and included 55 patients who underwent surgery, which is a relatively small sample size, resulting in inevitable selection bias.
Second, US and cytology results were interpreted by several radiologists and cytopathologists. Therefore, there may be interobserver variabilities in the assessment of US findings and cytology of thyroid nodules, respectively. 21, 22) Future studies should be performed in other institutions to verify our results.
Conclusion
From the preceding discussion, we conclude that the von Kossa staining can be a valuable diagnostic tool in a thyroid nodule with "suspicious for malignancy" cytology and microcalcifications on US, objectively.
